Oxidative stress-induced isoprostane formation may contribute to aspirin resistance in platelets.
Recent studies suggest that aggregation of platelets from patients with coronary artery and cerebrovascular disease may be resistant to low-dose aspirin (ASA) treatment, which may promote plaque-associated thrombus formation. However, the underlying mechanisms of platelet ASA resistance are poorly understood. ASA is thought to inhibit platelet aggregation primarily by inactivating the cyclooxygenase (COX), thus decreasing the synthesis of the pro-aggregatory arachidonic acid metabolite thromboxane A(2) (TxA(2)). However, recent studies also identified a non-enzymatic, oxidation-dependent pathway for the synthesis of the arachidonic acid derivative isoprostanes, which exhibit potent vasoconstrictor and pro-aggregatory effects similar to that of TxA(2). Because the pathophysiological conditions that promote arteriosclerotic vascular diseases (e.g. hypercholesterolemia, diabetes, hyperhomocysteinemia) are thought to be associated with an increased formation of reactive oxygen species and increased plasma isoprostane levels, it can be hypothesized that increased COX-independent isoprostane formation in platelets contribute to ASA resistance.